Two new cyathane-type diterpenoids, nigernin A and B (1, 2), one new nitrogenous terphenyl derivative, phellodonin (3), together with three known compounds, 2,3-diacetoxy-3,4,5,6,4؆-pentahydroxy-p-terphenyl, grifolin, and 4-O-methylgrifolic acid, were isolated from the fruiting bodies of basidiomycete Phellodon niger. The structures of these new compounds were elucidated by spectroscopic methods and comparison with the data of known compounds in the literature. All these compounds were isolated from this fungus for the first time.
The fungus Phellodon niger (Fr.) KARST. belongs to the family Hydnaceae, is an edible mushroom. 1) There is only one literature about the report of chemical constituents of the genus Phellodon in which phellodonic acid was isolated from Phellodon melaleucus.
2) Previous chemical investigation of the related genus Sarcodon, which also belongs to Hydnaceae family, a number of cyathane diterpenoids have been isolated from the fruiting bodies of basidiomycetes (for instance Sarcodon scabrosus, [3] [4] [5] [6] [7] [8] [9] S. cyrneus 10) and S. glaucopus 11) ), including scabronines A-G, which are stimulators of nerve growth factor (NGF) synthesis. All these cyathanetype diterpenoids consisting of angularly condensed five-, six-, and seven-membered rings, and were mainly isolated from a diverse variety of fungi and few sponges. 12) Recently, a series of unusual nitrogenous terphenyl derivatives were isolated from the fruiting bodies of Sarcodon leucopus, 13, 14) S. scabrosus, 15) Hydnellum suaveolens, and H. geogerirum. 16) These compounds were found to have cytotoxity in tumor cell lines, and antioxidant activity. As our continuing studies on search for novel and secondary metabolites of higher fungi of Yunnan Province in China, [17] [18] [19] we now report the isolation and elucidation of two new cyathane-type diterpenoids, nigernin A and B (1, 2), one new nitrogenous terphenyl derivative, phellodonin (3), and three known compounds, 2Ј,3Ј-diacetoxy-3,4,5Ј,6Ј,4Љ-pentahydroxy-p-terphenyl, 20) grifolin, 21) and 4-O-methylgrifolic acid 22) from the fruiting bodies of basidimycete P. niger. Their structures were identified on the basis of spectroscopic analysis and by comparison with previously reported physical and spectral data of the known compounds. All these six compounds were isolated from this fungus for the first time.
Results and Discussion
Compound 1 was obtained as white amorphous solid, giving the molecular formula C 20 13 C-NMR spectral data of 1 were very similar to those of cyatha-3,12-diene (4), a known diterpenoid with cyathane skeleton which was isolated from the basidiomycete Hericium erimaceum, 23) indicated that 1 also possessed the same cyathane skeleton. The only difference between these two compounds was a carboxyl group in 1 instead of a methyl group in 4. The heteronuclear multiple bond connectivity (HMBC) spectrum of 1 (Fig. 2) displayed correlations from H-11 and H-13 to C-15 (d C 172.7), revealed that the carboxyl group was located at C-15. The relative configuration of 1 was assigned on the basis of the rotating-frame Overhauser enhancement spectroscopy (ROESY) correlations (Fig. 3) . Correlations of H-5 with H-17 and H-10b, of H-17 with H-8b, and of H-16 with H-10a and H-8a, indicated that 1 has the same configuration as that of 4. Thus, the structure of 1 was determined to be cyatha-3,12-diene-15-oic acid, and named nigernin A.
Compound 2 was obtained as colorless needle crystals, and had the molecular formula C 20 (Fig. 2 ), which showed correlations between H-19 with C-18, C-20 and C-3. The stereochemistry of 1 was elucidated by the ROESY correlations (Fig. 3) (Table 2) , as well as IR and UV data, showed features very similar to those of p-terphenyl derivatives sarcodonin b (5) and the other related compounds sarcodonin a, g and d, 14, 15) suggesting that they were analogues. Particularly, in the NMR spectrum of 3, the typical low-field signals of the p-terphenyl core and the majority of the signals of the side chain in the aliphatic moiety closely resemble the related compounds.
From comparison of the 1 H-and 13 C-NMR spectral data of 3 with those of sarcodonin b (5), 14) (Table 2 ) it was apparent that 3 contained a p-terphenyl core bearing oxygenated functions at the same positions. In addition to the p-terphenyl resonances, it also revealed the presence of two aliphatic side chains, four acetoxyl groups, and a methoxyl group in compound 3 on the basis of the DEPT and 2D NMR experiments. Two aliphatic side chains were elucidated as the sec-butyl partial structure by 1 (Fig. 4) , which were located at C-2a and C-2b by the HMBC correlations between H-4a and C-2a, H-4b and C-2b. Four acetoxyl groups were located at C-2Ј, C-3Ј, C-5Ј and C-6Ј, respectively. This was confirmed by the observed HMBC correlations of the oxygen-bearing quaternary carbons with the methyls in acetyls. The NMR spectral data were assigned mainly by comparison with those of sarcodonin b (5), except for the presence of one more methoxyl group in 3. The HMBC correlations of d H 6.37 (br s) with C-3Љ, 5Љ and C-4Љ, and of d H 8.22 (br s) with C-3a were observed (Fig. 4) , indicated that two hydroxyl groups located at C-4Љ and C-3a, respectively. In addition, no HMBC correlations of aromatic quaternary carbons with the protons of methoxy were observed, so the methoxy was connected directly with N-1a. The relative stereochemistry of four chiral centers at N-1b, C-2b, C-4a and C-4b of 3 was the same as that of sarcodonin b (5) 14) and sarcodonin 13) by comparison of their 1 H-and 13 C-NMR spectral data. (Table 2 ). Thus, the structure of 3 was elucidated as shown in Fig. 1 , and named phellodonin.
Experimental
General Experimental Procedures Melting point was measured on an XRC-1 apparatus (Sichuan University, Sichuan, People's Republic of China). Optical rotation was measured with a Horiba SEPA-300 polarimeter. NMR spectra were recorded on Bruker AM-400 and DRX-500 spectrometers with TMS (tetramethylsilane) as an internal standard. UV spectra were recorded on Shimadzu UV-2401PC spectrophotometer. IR spectra were obtained on Bruker Tensor 27 spectrometer with KBr pellets. ESI-MS and HR-ESI-MS were recorded on a VG Autospec-3000 and API Qstar-Pulsar LC/time-offlight (TOF) mass spectrometers. Silica gel (200-300 mesh, Qingdao Marine Chemical Inc., China) and Sephadex LH-20 (Amersham Biosciences, Sweden) were used for column chromatography. TLC was performed on silica gel plates (GF254, Qingdao Marine Chemical Inc., China). The spots on TLC were visualized by UV light (254/365 nm) and sprayed with 10%H 2 SO 4 in ethanol, followed by heating. Extraction and Isolation The air-dried fruiting bodies (950 g) were extracted three times with CHCl 3 /MeOH (1 : 1, v/v) at r.t. After removal of the solvent by evaporation, the residue (98.0 g) was subjected to silica gel column chromatography, eluting with a petroleum ether-acetone gradient system (100 : 1-1 : 1) to give fractions A-I. Fraction C was subjected to Sephadex LH-20 using CHCl 3 -MeOH (1 : 1, v/v) to give 5 subfractions: C1-C5. Subfraction C4 was chromatographed on silica gel (petroleum ether-Me 2 CO, 4 : 1) to afford compound 1 (35 mg) and 4-O-methylgrifolic acid (16 mg). Subfraction C5 was subjected to silica gel chromatography column (CHCl 3 -Me 2 CO, 30 : 1) followed by recrystallization to obtain compound 2 (7 mg). Fraction F was passed through Sephadex LH-20 using CHCl 3 -MeOH (1 : 1, v/v) and repeated column chromatography over silica gel to afford compound 3 (263 mg). Grifolin (45 mg) was purified from fraction G by column chromatography (silica gel, CHCl 3 -MeOH, 20 : 1-10 : 1). Fraction D was purified on a Sephadex LH-20 (CHCl 3 -MeOH, 1 : 1) and a silica gel column (petroleum ether-Me 2 CO, 3 : 1) to give 2Ј,3Ј-diacetoxy-3,4,5Ј,6Ј,4Љ-pentahydroxy-p-terphenyl (31 mg).
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